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h T i«rSfood redUCin8 f °™*°" « the 

The method [METHOD FOR REDUCING ACR YLA Ml r»p 
FORMATION IN THERMALLY FwSSS rom" 
reducing the acrylamide formation in the heat-treated food 



L^H f T °° d * Present invemi ° n to the 

method for decreasing amount of an acrylamide. The present 
invention makes the production of the food in wh ch C 
of an acrylam.de is remarkably reduced possible. A memodS 
based on the interference of the acryiamide formation 
of starting with the amino acid asparagine. 



u^ ForTf,?!, ^ ^ ^ With ^ 11 had ^ being 
SSL . J? ym . W mo 'P ho| o»' »e industrial application 
of the strengthened oil recovery, paper manufacture 
coagurant, thickener, the preparation of ore, percent-press 



Machinetrans^edin^^^^ 
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«tf S°! ±.S<>)|Af 

aAfEiacj. ofHiio r ofoi=£. 

*l 7r«S a^*f# ^SoilAi gfa=ia : a 

#0|7| ttOSOJI, 0 |o[ gAH 7)a = 0 ,^7 ^ 
21=1*1 S3 2m. sfxiu. ofagof D fo| = 
BW't »ttr«l«M &7| on Wo? 

[0003] 

[0004] 

e ttSS a^aia *I*o||aj o^ho]o]o| 
£tf## 7FS*KN H*ia|g ij'gs 

~;. < *?£ ,oM,r0, - fe S^alofl 
a*!*! a^A| a o SJW| a S f 5oL~2 
^a^K gt- ^lojollAi, o^jzfafae 44: 
o^j42|.7|i_fofsi|sf a^A/?) o^cta^ie 

(leaching) O^sfahTJg *U»*H^ g y S 

2 * ^owoiiAi, o|^§oi 

[0005] 

« 01 a of21)S | ^ 
[0006] 

e«J)s sssf o^iiniygg 



fabric for a long time. Recently, in the wide range food, the 
presence of the acrylamide monomer was tested by a • 
™ ^ T Pu ? cuiatl y- « acrylamide is discovered in the 
carbohydrate food processed in the high temperature In an 
acry.am.de, the exampie of the food tested by a pos ti'ity" 
the flour frymg ,n the potatoes, the bread, the roIMhe 

olt^^'" 8 ° 0flfce ' thC 8rain a ^kie, the 

potatoes chip, a cracker, the gasoline the meat etc. paste It is 

a phenomenon configuration shown in the acrylamide in a 

ionfi"rInld nt M Therefore * is forma «o» mechanism is not yet 
confitrned. However, the acrylamide monomer is not 
desirable .„ the food. Therefore the method for it is the line or 
remarkably remov.ng this of the heat-treated food is required 



Abstract of the present invention. 

meS e / Wre , ated f0 ° d ' presen < invention rel *es to the 
method for reduc.ng of the amount of an acrylamide. A 

method ,s compr,sed in one concrete example of following 

step: the food providing the food material Staining 2 & 

asparagme and processes the asparagine - contained food 

^ "WB'ne inactivation mea« and uses the 

a^paragme - contained food material for one component of the 

.?oir c T A and h T UP AC f0Od mixture and '3 heat-tre«S 
s produced. An acrylamide is effectively reduced by reducin fi 
the amount of the food or the reactivity aspamgine existing in 

ex'amole T*f ^u*' ^ P ^ ™ ™™ 
example, ,t contacts to the enzyme asparaginase and the 

COn , VertS k the **aragine into the asparaginic acid 
and ammonia. In other concrete example, approximately 
before it heats in a temperature more than 80^. These food 

^h T e?r| USe ^ 0r , the H ° IOtrichia ° f "eat-treatedToodte 
leached (leachmg) and the asparagine is removed. In the 

T t T° n ' ^ 0th6r COncrete exa mple, in order to 
*r m T- T m ^ b °" Sni » micnx.rganism ferments 

the material used for the Holotrichia of the food the 

meTbol " 6 Pr0tein SynU,eSiS <md 0ther micr °*>M 



Such feature of the present invention and advantage are clear 
from following detailed description. 

In the heat-treated food, the carbon source and nitrogen 
source are demanded the formation of an acrylamide ^e 
carbon ,s prov.ded by the carbohydrate supply source With 
being provided by the protein source or the amino Si 
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^m-^sns 4|# ofl S #s ^ 

^ S^(bui ld ingblock)°i ^ 

op|ofl te a(4|. aan-i, ofinaa if} 
[0007J 

1 aeoi *mo,je m-c show ?5 

100 C H*| 205-C S£ofl*J SUScf 5| 

JflS-cr £j$ A^o| ^ AH o(| o». Ai 2 

a/a *i# x HS2i ofl fe a%V^52 

(flake)£jq|, o|fe S xf« 2 00'C SsX |Jg 

masa), ^£ "I, ^g. ?t?f£ £1 fo| 

*HS PfgS^ S(- 7 (. X | ojl-fe. nigi: 

lOO'C M)x| 205-C S£0«Ai 7|So|| ^ 

[0008] 

yaf ^ Cr * ojoi^Afo, 7fse " J 
El, ±&W9] ^xflsfofl ajAjBf cts 



source the nitrogen assumes. The food material, originate 
with plant . many for example, the food material, for 
example the rice, a mill, the corn, the barley, a potato and an 
oat are the carbohydrate containing the asp^gKd hofds 
fte -m.no ac.d component of the trace amount Typically 
such food material owns the small amino mountain gJs A 
pool contains other amino acid besides the asparagine 20 
kinds standard amino acid that is discovered in these food 

Srin f WCt ! ons 1 to the buiI *«g block of aprotein 
exists. The lysme, the alanine, the asparagine, the giutamine 



Jhl ^ d ' nd ' CateS the f00d or f <>° d m ^rial in 
wh ch the component of the food like the mixture of the food 
matenal ,s heated in SOt temperature at least 
Appropriately, the thermal process of the food or the food 
material is progressed in lOO'C or205t: temperature In the 
mZTT T h ' Ch iS n ' Sen bcfore P ro «ucUon of me final 

Ixarnl 6 7 atenal Ca " be indM ^y Pressed. The 
example of the heat-treated food material is the potato flake 
This ,s generated from the potatoes which it does not proems 
with the processing exposing the potatoes to the high 
TjrT, f*?" 2 ° 0t: ' n ° exam P' e °f other 
S "^ 3 ,t 5°°i materiaI is the P^^ed oat, the half-boiled 
nee and the dried rice, etc. vacant with a product, the corn 
horse affairs (com masa), the coffee bean'and the^Turns 

Sd fZ Etft ~ r ati r' y ' ^ raW food material c ^ be 
of!h/r th , e ( . Ho ! otr ' ch,a of Anal food. Here the production 
2SI ™ fo od accompanies the heat-up step. One example 
of the raw matenal process step where the final food is 

S2^?- the - h T up step is 1,16 production of «» 

French - fry frymg m the oil in approximately, 100=C or 
20rC temperature in the oil from the raw potatoes flake bv 
^Holc^^e^^^ 



However according to the present invention, in case the 
amino ac.d asparagine was heated under the presence of the 
ohgosacchar.de (simple sugar), the notable production ofan 

■ • 6Cner !f ed - 7116 heMin8 ° f ° thCT ™«o add 
such as the lysine and alanine does not induce the formation 

of an acrylamide under the presence of the oligosaccharide 
hke the glucose. However, in case the asparagTne exists h 

foZZ V Pr ? SenCC ° f o*^™ i-reaShe 
formation of an acrylamide under the presence ofan 
oligosaccharide with other amino acid like the lysine 
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[0009] 

3^0i| O r ai|OfD r O| = o| ^^ 0 , - 

ffl*|eis *I§°«>H o r H|jofo r o| 

(conversion) JCfa^l jo ^^ E ^ 0 l 3 

Soil ^^o^ o^aofoFojs SSCHI 
[0010] 

HL-jof^. cai&ch o r Hi(o r rj r o|H 
^Ai o^n^^i-a ffl*|£|g ^^oifA-i ^ 
^(leaching)Ofl sjafj fi-f^3 r t| SUcj- 

. PH 7f OJ=A>£ 0^7], HH^SJ^j- 

pH 5 L4|xj 9 oil ^xf^j^ S^oi| s§-jsic r 
o r H^o r Dfo|H S^tS^ ofAn^c 
^Xi£|£| AjgOllAj yfio|| oJ^H 

£*rfi ^ &c r . o(-^J2fe r Zi^ ofH§Jo r o> 
o r o r o|H a^-ms^Ai ofA.jzfa^^ 0 |7 r 

% fc Of^, Oflg ga, Ste s^joje A| 

si SPFofl s|sh tti^su - aq . 

(reducing sugar)^/ £h±:A) zi o^u « 

[0011 J 

<M <N§ xh^ ££- a^,^ 0 ^^a f 
ojaaofofoi^o^ ^ S0 | 5ZJ* r ?|| Q-^^ 
[0012] 

£ OjSf ?4||0f|£ OfHHSj a/ a| oj|ofj 

AJ OflA|£j-c r . 



In case the asparagine was heated under the presence of an 
oligosaccharide, the rapid formation of an acrylamide was 
established. Therefore an acrylamide can be reduced in the 
food which is heat-treated by inactivating the asparagine As 
to "inactivation", the asparagine in other chemicals to a bind 
in the acrylamide formation course removes the asparagine 
from the food or interferes in the formation of an acrylamide 
from the conversion or the asparagine so that a non-reactive 
be. 



One inactive method contacts the asparagine to the enzyme 
asparaginase. An enzyme disassembles the asparagine to the 
asparaginic acid and ammonia. In the food which the 
asparagine is heat-treated as the acrylamide precursor, it can 
be deactivated with the leaching. In the aqueous solution, the 
solubility of the asparagine the pH of a solution is promoted 
with the weak acid nature or the weak base preferably in case 
of being maintained in 9 through the pH 5. In the food which 
the asparagine is heat-treated as the acrylamide precursor it 
can be more deactivated with the fermentation. As to the ' 
asparagine, the inactive hash key can be the asparagine 
integrated as the acrylamide precursor with a protein. As to an 
asparagine, this can be more deactivated as the acrylamide 
precursor with a cation, for example, the calcium lactate, and 
the addition of the calcium of the calcium citrate or the 
calcium malate form. Moreover, in the. asparagine as the 
acrylamide precursor is the glucose, and the food by the 
addition of the fructose or the rhamnose, it can be deactivated 
by decreasing amount of (reducing sugar) per a reduction 



Other technology is obvious to the person skilled in the art 
induces the inactivation of the asparagine to the mode 
interfering in the formation of an acrylamide. In the thermal 
process the food material or the food product, the more the 
level of the asparagine is low, the level of an acrylamide 
drastically decreases by the final processed foodstuff 



Different concrete example of the present invention 
exemplifies in following embodiment. 
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[0013] 

^A|0^| J. 

[0014] 

reactio n )0| ofatto|ofo|eoi aSS^,'"^ 



i_ M i o -JTL *- - 

*is^i na.eo|ch 

[0016] 



[0016] 

[0017] 
[0018] 
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Embodiment I : 
amino acid ffyZtX^oTJ'* 6 ' ° »« 

r~ sr f A via ' 

« vial. The mixture dried Z „h t C0 °'" , 8 with 40 ^ 

The reaction mixture SSS "T^ 8 * blacfc - 

the glucose was heated ud with th, T i ° t c - MS - In case 
an acrylamide was noTdeteS S ^ ySWe hydr8te > in case 
(-e parts per biHion" ) £ ££2 1 4^*°" ,imit 6 5 ° Ppb 
source of an acrytamide wwfi . -^ Ct, ° n was me *"PP'y 
'ysine reaction^ JSS^ IT*' 1 ?? 8 3,1 ^'""^^ 
reaction mixture™ dJf * et< T ned - Rea s°n for the 
portion brow? dUC to dlSCOtor imo «u«wamtal 



Embodiment 2 : 



Embodimejit 3 : 

acryJamlde is ifflWSf ' J,*!"* ! on ° f « 
exciudes that (he usSamin > LZtti°, lmbod ^ « * 
monohydxate. Jn case the L-asparagin 
water and i, measured a ^W^T £Xtracted in «* 
eontaining 55,106 j£ S * * ^ GC " MS ' wi,h 
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™ F2 ^ ±l± •OOnm charge)^ 7 | 
[0019] 
[0020] 

|o^ 0|s# sXJnlZ oSiVS 

Sfe 214,842 ppb ffog WorsjScl „ 

[0021] 



[0022] 

SIS****** 1 * 1 * loSotVs 12 

2 200-CCHI oj* 
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the initial charge of 0. Ig asparaginc. 



Embodiment 4 : 
rfT" ' » ««tod» '»« 0* L- lysine tod^/"" 



Embodiment 5 : 



cooling with 40-C aSl ™* ? S chromato ^Phy oven: a 
fide heli rtSSSStS' the P er - minute 
the initial te^a^o^.^ ^ 3fe ^ 

SSSSSSS 50 1 ^anathe 
water at GC-MS t£T ,he f ^lamide dissolved in the 
table 1 hC meaSUred value sh ° w * in following 
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[0023] 

HI 

10024] 

o£i»ap|i- r oMa} a*aa A a| ww 

of-3iio|-DK>|H ^ah ^ f 
[0025] 



Table 1. 



The acrylamide formation under the presence of an 
asparaginase and glucose. 



i 

! Test material. 


o^lo>n>o) H (ppb) = 
AcryJamide (ppb) 


Taper ratio. 


1 

Contrast 1 . 


334,810 




2 '"' 
Contrast 2. 


324,688 




Activity asparaginase ] . J 


66 


99.9 


Activity asparaginase 2. 
[0026] " _ 


273 


99.9 



f Sr*"KBcK ^iSS otenfafasj v 
[0027J 

SfSlJl A iaj@ A.ggj ^ " ■ T^V»2 

0|H.fi| °to(| y-ggch r f 

[0028] 



£zl*7 * C ^ if 3 SyStCm WaS P roc ^ as the 
enzyme disassembling the asparagine to the asparagine and 
ammonia, the acrylamide formation was reduced o£T» 9* 

reduced ,f ,t reduces the reactivity of the concentration of the 
asparagine or the asparagine. 



The food material originating in addition to the inactivation of 

hMSFJT P,am ■ * ,hC P,ant Which is ""P™* 
1m h f asparagine level lower than other similar 

n Z * " In the fo0d materia ' °"g»nating wiTh 

am™'*?™ T ^^agine amount is reflected in 
amount of the acrylamide formed under the same heat 
treatment condition. 



The invention quoting the different concrete example was 
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Claims 
Claim 1 

^flelS ±j 0hHg0H!l|.0jCB. 21.^ 

2*1* e^oB xiofAi, oww 9 7jl ?S 
(a) oh±^a fa# ^ s 



(d) #7 1 ?i<&&ot sshpisi 

Claim 2 

Claim 3 

Claim 4 
Claim 5 

2** 22 s *M owSS* * 

Claim 6 



3511 5 JM VoiA-j, xjojS a7W 0 . 

Claim 7 

xr(simple sugar)2| SA||o)/Ai of^nfal 2J-ff 



described. However, for the inactivation of the asparagine 
which is not out of and range is possible. 



heaTtrSf^ me ? 0dfOr redUCing 3,1 in the 

heat-treated food, wherem it is comprised of following step : 

(a) The food material containing the asparagine is provided 
and by contacting (b) asparagine - contained food mateSfto 
an asparaginase the asparagine is inactivated in the kZIL 
- contamed food material and (c) food materia! is mSKT 

n 2l Mra !' 0nen ' ° f thC f °° d mi " ure ™> Seating 
up (d) food mixture and is heat-treated is produced 



c?rbo m hSrl° f Wh6rein fo0d — - * -nlv a 



The m ethod of cIaim , wherein 

theX^' ^ " °* th3n ^ *• ^ 8 mi »' 



The method of claim !, wherein the food material is 



a potato. 



fo 0 Hm et , h ° d ? f C,3im Wherein *° 8 "paragine - contained 
food material contains at least. wiuunca 



.^the™ ° f C ' aim 5> * «-* «—■*-». 



amino acid 



c^-fT ° fClaim Wherein the Ovation step(b) 
contacts the asparagine - contained food material in the 
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Claim 8 
Claim 9 

*« i lH>f[ SioiAi, M^sh «E.MJ(b)oi|Ai oh 
Claim 10 

* i «HHI aoiAf, ±js £lr^B EM[fd)oi| 
A1 *jCHi 80'CH| 7^S|^ a 

Claim 11 

*l I IW| «(HA-|, Ef?i|(d)0i|Ai aj S 

lOO'C Ml A| 205tJO{|Ai £J*/£l 

Clafm 12 
Claim 13 

Ai, 0^u(.Efei-»^ Alg XHS^ 

otenfafa-fW ^§ A7j^oj|A-i 
Efaf^l"& of.^J4ap|i_foW|cH| gftxj 
£f£j2l, 7 > QoJ| o Jet | oj-HBofofoi 

d-J S| A| § 

Claim 14 

*fl 13 SWI HOMi, o^n^pjufoW-b ^ 
Claim 15 

*i/ 13 Boy 2loM1, a» s a 
Claim 16 

*fl 15 £fOf| 5^0jAi f ^ {joj ^ # = So 

Claim 17 



presence of the oligosaccharide (simple sugar) to an 
asparaginase. 



The method of claim 7, wherein an oligosaccharide is the 
glucose. 



The method of claim I, wherein the asparaginase in the 
inactivation step (b) exists as the aqueous solution type. 



The method of claim I, wherein in the food mixture the 
temperature of 80*C is heated in the step (d) at least. 



The method of claim I, wherein the thermal process of the 
food mixture in the step (d) is progressed in lOOt; or 205^. 



The method of claim 1, wherein the heat-treated food is the 
potatoes chip. 



The heat-treated food of any one of claims 1 through 12, 
wherein the asparagine in the asparagine - contained food 
material the asparagine - contained food material is included 
as to the heat-treated food which is produced by a method is 
deactivated with an asparaginase; and the formation of an 
acrylamide is reduced with the subsequent heating 



The heat-treated food of claim 13, wherein an asparaginase 
exists as the aqueous solution type. 



The heat-treated food of claim 13, wherein the food material 
is a potato. 



The heat-treated food of claim 15, wherein it is the potatoes 
chip. 



Deletion. 
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Deletion. 



Deletion. 



Deletion. 



Deletion. 



Deletion. 



Deletion. 



Deletion. 



Deletion. 



Deletion. 



C K ■& ol-aio^fol^sj ^~o| £ 

^15^1 ^I§SJ 7r^*MJ £h 

Keywords 

o r aao r D r o|H Acrylamide. 
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Claim 26 

AW 

Abstract 



The present invention relates to a method and apparatus for in 
the food which being heat-treated, amount of an acrylamide is 
decreased. The present invention makes the production of the 
food in which the level of an acrylamide is remarkably 
reduced possible. A method is based on the interference of the 
acrylamide formation course of starting with the amino acid 
asparagine. 



